indirect study, coal was oxidatively degraded with sodium dichromate and the esterified products were identified as benzo-and dibenzothiophene derivatives by mass spectral analysis. The investigators concluded (17, p. 380) that "thiophene derivatives must be indigenous to coal." The direct XANES results reported here support these conclusions.
Simulations carried out with other model conmpounds yielded spectra that bore little resemblance to the coal spectrum. For example, simulations that used sulfate as the inorganic component yielded incorrect relative intensities for the absorptions at 3.0 and 11.8 eV, together with peaks at 15.0, 17.4, and 27.1 eV that are not present in the coal spectrum (18). Simulations with other organic models shown in Fig. 1 and in other ratios yielded peak positions or intensities, or both, that did not correspond to those observed in the coal spectrum. We therefore conclude that the thiophene unit is the most likely candidate as the main organic sulfur functional group in this particular coal.
The results described above illustrate the applicability and usefulness of highresolution x-ray absorption spectroscopy, based on the use of intense synchrotron radiation for direct, nondestructive determination of the nature of organic sulfur in coal. It remains to be determined how sulfur in coal transforms through natural and various thermochemical processes during coal conversion and combustion. We expect that, by signal-averaging multiply scanned spectra, it will be possible to improve the signal-to-noise ratio shown in Fig. 3a so that quality spectra in the EXAFS region at high energy may be obtained and analyzed to complement the near-edge data.
The years 1982 and 1983 were characterized by large, coherent climate anomalies over much of the earth (1, 2). Synthesis of atmospheric data (pressure, temperature, and rainfall) and oceanic data (sea-surface temperatures) has led to the view that the El Nifio-Southem Oscillation (ENSO) is a large-scale interaction between the atmosphere and ocean in the tropics (3) . Recently these interactions have been linked with extraordinary weather conditions in diverse locations over the globe (4 (7, 8) . Figure 1 is a composite of the microparticle concentrations in eight pits (1976 through 1983) that are joined to produce a continuous time series. The dry season (July) horizons (Fig. 1) , easily identified by visual inspection within the snow pits, result from the concentration of microparticles during the dry season (7) .
The thicknesses of these annual dust layers reflect the annual snow accumulation ( Fig. 1, dashed lines) . Using measured densities, one can convert snow accumulation into water equivalent accumulation estimates (Fig. 1) . The (1976 through 1983) positive 1983, both periods of intense ENSO between Tahiti and Darwin) (9) (Fig. 2a) SST anomalies are significantly correlatevents (9) . In Fig. 2 we compare the and annual sea-surface temperature ed (R = 0.66; R2 = 0.44; significance Quelccaya mass balance data (1975 (SST) anomalies at Puerto Chicama, level = 93 percent) with a decrease in through 1983) ( Fig. 2c) 
In 1980, samples were collected from the walls of a 26-m crevasse located 1 km east of the ice cap summit. Figure 3 illustrates the excellent visible stratigraphy along the crevasse wall from which a 16-year (1964 through 1980) snow accumulation record was obtained (Fig. 4) . the crevasse (Fig. 4c) (Fig. 4a) linked to the major climate anomalies (ENSO events) in the equatorial Pacific. In addition, the precipitation on Quelccaya originates over the Amazon Basin to the east; thus there may be a link between meteorological processes over the Amazon Basin and equatorial Pacific ENSO events. The potential relation between these ENSO events and Quelccaya mass balance may prove especially valuable since two ice cores drilled at the Quelccaya summit in 1983 contain 1500 years of annual deposited ice layers. The 1500-year record of estimated annually accumulation that will be extracted from these cores may provide an equally long record of major ENSO occurrences. Equivalent records of microparticle concentrations and size distribution, oxygen isotopic abundance ratios, and specific conductivity will also be available. 
